What men eat and drink is shaped not onlybycooking techniques and equipment but by agriculture and animal husbandry, by the availability of water and fuel, by knowledge of botany, biology and the ecology of plants, insects and animals. Success or failure in the quest for food has dictated population growth and urban development as well as economic, social and political theory. And the quest itself has been the catalyst of exploration, trade, technological development and, not infrequently, war and dominion.'
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This quotation from a book recently published in England (Tannahill 1968) indicates themany interrelated factors and disciplines which have to be shaped together when planning for man's food requirements.
Success or failure in meeting man's needs for food and nutrients is one of the primary features which distinguish between the so-called developing and more developed countries. As long as 3,000 years ago the Indian, Chandogya, maintained that: 'Food is better than power. If a man abstain from food for ten days, though he live, he would not be able to see, hear, perceive, think, act and understand. But when he obtains food he is able to see, hear, perceive, think, act and understand' (Tannahill 1968 ). Sydney Smith, 150 years ago in England, was 'convinced that character, talents, virtues and qualities are powerfully affected by beef, mutton, pie crust and rich soups' (Tannahill 1968) . The Indian's doubts about the availability of food from day to day and the Englishman's unquestioning acceptance of a rich diet epitomize one of the major continuing differences between developing and developed countries.
In England, in the days of Sydney Smith, men of his kind probably still had to take sufficient exercise (Mann et al. 1955 ) to maintain a reasonable blood cholesterol level; in the classification developed by Passmore (1964) they would be categorized homo sportivus. Nowadays such men (and women) are likely to spend the time which Sydney Smith had to devote to exercise, in driving around in automobiles, flying in aircraft, or sitting in front of television screens. They have become homo sedentarius whose food supplies and food consumption exceed his requirements, who becomes obese and who is, as likely as not, headed towards the skills of eminent cardiologists or a premature grave. Even more disturbing in the developed countries is the probability that homo laborans, due to technological advances in industry, a shorter and shorter working week, and a lack of inclination or absence of opportunity to become homo sportivus,*will also degenerate, if he has not done so already, into homo sedentarius. In the developing countries it is as yet only a small percentage of the population at the top of the socio-economic scale who could yet be categorized homo sedentarius. However, FAO's main interest is with the developing countries. In cooperation with the World Food Programme FAO is successfully implementing projects which transfer food surpluses built up in the more developed countries to the developing countries to assist them in many different aspects of socio-economic development.
Apart from their poverty (except for those with large revenues derived from oil) a common characteristic of developing countries is their dependence on agriculture. About 70% of the people in the developing world depend upon agriculture for their livelihood. Agriculture accounts for more than 80 % of their exports. These agricultural exports are not all foodstuffs and include forest products, wool, hides and skins and so on.
FAO's thinking about the future of the developing countries is contained in its Indicative World Plan for Agricultural Development (IWP) which analyses the main issues which will be facing agriculture in the 1970s and 1980s, and suggests the most effective ways in which they can be resolved by national and international action (Food and Agriculture Organization 1969). It provides data for production, consumption and trade objectives projected to the years 1975 and 1985 based on the years 1962-4 and on trends in food production and consumption established in the 1950s. The IWP has been prepared by a group of economists, agronomists and nutritionists working closely together and drawing on demographic and socio-economic data provided by the United Nations. Through the IWP, FAO makes proposals to governments on the development of land and water resources, the use of improved agricultural technology in food production and on changes in institutions which directly affect the agricultural economy of the developing countries. By far the greater part of agricultural production in developing regions consists of food for consumption within the region where it is produced. Serious doubts have existed in many quarters on the ability of developing countries to produce enough food to keep pace with rising population and economic demand. It is the IWP conclusions on this aspect of the problem, rather than the projections and assumptions on which they are based, that are considered in this paper.
What was the situation in 1962? The data shown in Table 1 are derived from careful scrutiny of national food balance sheets covering about 80% of the world's population. It could well be said from these figures that the situation does not appear to be too bad in respect of calories and protein. The gaps between supply and requirement, which are not more than about 10% in Africa south of the Sahara, the Near East and North Africa and the Far East, might well be compensated by physiological adaptation without too much loss in working efficiency or health. If the levels of requirement set by FAO and WHO (Food and Agriculture Organization 1957, 1965) were to be lowered only a little it might well be that supplies would meet per caput requirements in all regions. However, the picture given by Table  1 is not as rosy as it might appear. The peoples of all the developing regions, whether their diets are adequate or not in energy and protein, are increasing in numbers at rates of up to 3 % per annum in spite of child mortality rates which may be as high as 400 per 1,000 between birth and attaining the age of 5 years. And what a waste of energy and protein such mortality rates imply! The prevalence of protein-calorie malnutrition is a serious public health problem in all the developing regions in spite of the reasonably adequate supplies at per caput level indicated in Table 1. When food consumption data rather than food balance sheet statistics are considered a different picture emerges which shows that the principal factors concerned in the epidemiology of malnutrition in developing countries are: (1) Inequality of distribution of available food within the home. (2) Inequality of distribution between socio-economic groups. (3) The bulkiness of diets based on cereals, starchy roots and tubers. (4) The Table 1 Energy and protein supplies (S) and requirements (R) by regions in base years extremely high incidence and prevalence of infectious diseases and parasitic infestations. I have observed subjects who were in nitrogen equilibrium on a trial diet go into a negative nitrogen balance of 3-4 g (20-25 g of protein) within 24 hours of developing an attack of malaria. Table 2 shows that, even when adult Nigerian peasant farmers are eating diets which provide between 100% and 125% of their energy needs, the diets consumed by their 4to 6-year-old children cover only 70 % to 90% of their requirements. The same diets provide these peasant farmers and their young children with ample amounts of protein provided they are based on the cereals (sorghum, pennisetum and eleusine) grown in the savannah and montane areas. However, in the rain forest and derived savannah areas, where the staple foods are yams (Dioscorea, Xanthosoma, Colochasia) and cassava (Manihot), the diets consumed supply amounts of protein which fall far short of the 'safe practical allowance' for both young children and adults and only just reach the 'minimum requirement' for young children. Factors which limit the consumption of food by young children in these parts of the world are: (1) Ignorance on the part ofparents ofthe relatively high nutritional needs of children compared with those of adults.
(2) The 'two large meals a day' dietary pattern.
(3) The physical bulk of cereal and rootbased diets. In cereal-consuming areas children of about 2 years of age and upwards could consume enough of the family diet if it was divided into 4 or 5 meals. But this is not the customary family pattern of living in developing countries. Yam and cassava based diets, even if split into 4 or 5 meals a day, cannot be ingested by children up to 6 years of age in large enough amounts to meet their calorie and protein requirements. In such areas a radical alteration of food production is needed, involving a change from staple root crops range of income on account of the increasing amounts of animal foods consumed. The consumption of separated and animal fats increases, thus concentrating the calories and making the diets less bulky and more suitable for meeting the nutritional requirements of small children. Nevertheless, as stated earlier, homo sapiens, adult or adolescent, will be aware of the dangers associated with rising income and an increasing consumption of saturated fats and will direct his energies and increasing leisure towards becoming homo sportivus rather than homo sedentarius.
How does the IWP predict the future demand for food in the developing regions with which it is mainly concerned? It is tempting for the nutritionist to conceive a diet for the horizon year so compounded as to satisfy all physiological requirements. He has means of estimating requirements in terms of energy and nutrients but there is an infinite variety of food combinations that could supply them, depending upon ecological, economic and other factors. The economist, on the other hand, may be tempted to propose a diet that satisfies physiological requirements at least cost, using linear programming to select the various food components of the diet as is done by producers of poultry and livestock feeds. But man eats foods and not nutrients and his receptivity of foods is largely determined by the psychosociological aspects of eating. Such aspects cannot be ignored. Therefore the IWP is concerned primarily with projecting the effective economic demand for food on a community basis. Food production patterns are then.oriented to meet this increasing economic demand in such a way as to make the maximum possible improvement in the to staple cereals (rice or maize) and legumes and special foods must be developed for infants and young children.
The beneficial effect on nutritional intake of increased purchasing power at rural and smalltown community level is well illustrated in Table  3 . Fig 1 shows , at world level, the effect of rising national income on the calories derived from fats, carbohydrates and proteins as percentages of total calories. It is surprising to find that the percentage of calories derived from protein increases very slightly between countries having a Gross Domestic Product (GDP) per caput per year equivalent to US $50 or less and those with a GDP per caput of US $2,600 or more. However, the quality of this protein improves greatly throughout this wide GDP patterns of nutrients ingested. This approach may seem cold-blooded but it is the market demand in relation to supply that determines (a) whether prices will risecausing a food crisis with greatest hardship among the lower income groups in the urban areasor (b) whether food surpluses will be producedcausing a crisis for governments and farmers.
What does the IWP predict the future demand for food will be during the projection period (1962 to 1985) in the developing regions? Table 4 shows that the total increase in demand will amount to 140% -in other words overall food supplies should increase roughly two and one-half times between 1962 and 1985. Of this increase in demand for food 70% will result simply from increase in population and about 30 % will result from increasedper caput income.
How far will food supplies be able to keep pace with this increase in demand? Provided IWP rates of increase in GDP and food production can be achieved and that population increase does not rise above the United Nations predictions used in the IWP, food supplies should be able to cover energy and protein requirements at per caput level by 1985 but they will not quite meet the expected economic demand (Table 5 ). Any measurable reduction in the rate of population increase during this period due to family planning activities will be an unexpected but welcome bonus. These encouraging projections of food production and utilization give cautious recognition to the advantages which it is hoped will be provided by the new high-yielding varieties of cereals and to work being carried out by plant breeders to maintain and improve the quantity and quality of the protein in those varieties. It also recognizes the possibility of proteins derived from single-cell organisms, cultured on paraffinic hydrocarbon or carbohydrate residues from petrol or sugar refining, being used as a contribution to animal feeds. Thus the IWP food-production projections up to 1985 are mainly based on the development of the conventional food resources, namely plants, animals and fish, processed where necessary using conventional techniques. However, FAO is following very closely the possibilities of supplementing those conventional sources by other approaches to human feeding which may need to be employed in future, e.g. leaf protein, fish protein concentrate, synthetic amino-acid fortification of staple foods and the use of single-cell protein for human feeding as opposed to its use for animal feeds. But the encouraging projections given in Table  5 are at per caput level and because of inequalities of distribution, from whatever cause, a certain fraction of the world's population will remain undernourished. It is foreseen that distributional inequities within a country will diminish in regard to calories as food supplies increase but, because of the close correlation between available animal protein supplies and income, they will be accentuated in regard to protein.
The vulnerability of the young child in developing countries to inequities of food distribution and the resulting prevalence of protein-calorie malnutrition has been mentioned earlier. Hence the need to develop formulated infant foods for the prematurely weaned infant and for the preschool-age child. Such foods must provide highquality protein, properly balanced with sources of energy suitably concentrated into a bulk easily ingested by those age groups. They should be enriched with enough vitamins and minerals to meet all physiological needs. As such foods are formulated so as to meet all the nutritional needs of small children they are one of the vehicles most suited to fortification with synthetic amino acids. FAO, WHO and UNICEF are vigorously pursuing a programme for the production of such foods with the governments and industries of developing countries.
In conclusion, if the targets proposed by the IWP for 1985 are met, calorie and protein supplies and those of most other nutrients will cover physiological requirements. However, unless a serious effort is made by governments to reduce the inequalities of distribution within countries, the problem of undernourishment and malnutrition will not be entirely solved. There will remain some black spots on the map of the world, but assuming the IWP targets are reached, international efforts could be narrowed down and effective food aid could be given to a few countries containing only a small fraction of the world's population.
DISCUSSION
Miss Olga Uvarov (Glaxo Laboratories Ltd) asked whether, in view of the increasing necessity to produce more protein, FAO had studied the developing techniques for planned breeding of animalsfor example, cestrus synchronization and artificial insemination in different species. Dr Nicol said that agriculture as understood by FAO covered the whole gamut of food production including animal husbandry, animal health, fisheries, and, of course forestry. In reply to the more specific question as to animal breeding, new techniques were being continually studied, and as much help as possible was given to member governments through projects developed and financed by the United Nations Special Fund. Most of the animal health and production people considered the extent of this financial aid to be dismally inadequate. FAO had no research resources of its own with which to supplement this. Miss Uvarov thought this was one of the areas in which one could look for increased production. In considering available and conceivable measures for their control, transmissible diseases can usefully be classified, first, by the types ofhost responsible for their maintenance in nature (Smith 1964) and for their transmission to man and, secondly, by their routes of transmission. However, their full understanding (and therefore their most effective control) demands appreciation of the relationships between the parasite and its hosts, and between them and their environment: quite small changes in any of these can have dramatic effects on the spread of disease. Enough knowledge already exists to control or to devise means for the control of a good many transmissible diseases of which the more important and particularly the more lethal have been largely eliminated from the more developed countries. Similar achievements are, however, impossible in many developing countries, not only because adequate means have not yet been found for the control of many of their more important diseases, but also because they are unable to exploit existing knowledge. Not only are these countries very short of resources in money and trained manpower, but their poor purchasing power inhibits the commercial development of modem drugs, vaccines, &c., for their use.
The essential prerequisite of all good public health measures is that careful estimates should be made of their advantages and disadvantages, for both the individual and the community, and that they should be implemented only when there is a significant balance of advantage. In general this ethic has been a sound basis for decision in most past situations in the developed world although, as we contemplate the control of milder diseases, quite different considerations such as the convenience or productivity of industry are being brought into these assessments. Although in developed countries, such considerations can reasonably be used to increase the balance in favour of the use, for example, of a vaccine, they should not be used to convert an adverse to a favourable balance. However, the developing countries have to take much more of an economic standpoint in assessing measures for disease control: the community must be considered rather than the individual, and because improvements in health often depend as much or more on improvements in the general standard of living, health measures must be balanced in economic terms against such alter-
